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ISDN Subscriber Access Controller (ISAC-S) Devices

DISTINCTIVE CHARACTERISTICS

B S-Bus transceiver according to CCITT 1.430 B Serial interfaces for various types of B-channel
sources/destinations (SLD, SSI)

B Recovery of clock and frame
. . L ¥ Switching functions for B-channels
M Frame alignment for trunk line termination
. B Watchdog timer
B Access to Echo bit
. - o B Switching of test loops

¥ Implementation of activation/deactivation

procedure according to CCITT 1.430 B 8-bit microprocessor interface
B Support of LAPD protocol B Advanced CMOS technology
B FIFO buffer (2 x 64 byte) for efficient transfer of W Low power consumption

D-channel packets
GENERAL DESCRIPTION
The Am2085 ISAC-S™ is a transceiver circuit able to The device is mounted in a 40-pin CMOS package.
interface voice/data communication equipment to the Th . h L . n
four-wire CCITT S-bus. It supports the LAPD protocol in | eopowerconsump::lon of the device inthe active state
hardware. For an efficient transfer of D-channe! pack- is 80 mW (8 mW in Power Down State).

ets, FIFO structures are used.
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CONNECTION DIAGRAMS
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LOGIC DIAGRAM
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number
(Valid Combination) is formed by a combination of:  a. Device Number

b. Speed Option (if applicable)

c. Package Type

d. Temperature Range

e. Optional Processing

AM2085 P c B

; e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial { 0 to +70°C)
¢. PACKAGE TYPE

P = 40-Pin Plastic DIP (PD 040)
J = 44-Pin Plastic Leaded Chip Carrier (PL 044)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am2085
ISDN Subscriber Access Controller (ISAC-S)

Valld Combinations
AM2085 ] PC, JC, PCB, JCB

Valid Combinations
Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations, to check on newly re-
leased combinations, and to obtain additional
data on AMD’s standard military grade products.
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PIN DESCRIPTION

AD—AD:-
Address Bus (Input)

The muitiplexed Address/Data Bus transfers data and
commands between the microprocessor System and
the ISAC-S.

ALE
Address Latch Enable (input)

A High on this line indicates an address on the external
address/data bus, selecting one of the ISAC-S internal
sources or destinations.

cpP

(Output)

Synchronized clock output.

cs

Chip Select (Input; Active Low)

A Low onthis line selects the ISAC-S for a read/write op-
eration.

DCL

Clock (Input/Output)

This pin supplies the device clock.
FSC1

Frame Sync 1 (Input/Output)

Supplies the synchronization signal 1: input (LT-S/NT)
or output (TE/LT-S).

FSC2

Frame Sync 2 (Input/QOutput)

Supplies the synchronization signal 2: input (LT-S/NT)
or output (TE/LT-T).

INT

Interrupt (Output; Active Low)

The signal is activated when the ISAC-S requests an
interrupt. It is an open-drain output.

M, Mo

{Input)

Setting of operating mode.

RD

Read (Input; Active Low)

This signal indicates a read operation.
RST

Reset (input; Acitve High)

A High on this input focus forces the ISAC-S into reset
state.

SCA/FSD
Serial Clock Port A/Frame Sync. Delayed (Output)

Depending on the programmed timing mode, this output
supports either a 128-kHz clock signalfor the SS! portor
a delayed 8-kHz frame synchronization signal for IOM
interface.

SDAR

Serial Data Port A Receive (SSI) (Input)

This line receives serial data at standard TTL or CMOS
levels. An integrated pull-up circuit enables connection
of an open-drain/open-collector driver without an exter-
nal pull-up resistor.

SDAX
Serial Data Port A Transmit (SSt) (Output)

This line transmits serial data at standard TTL or CMOS
levels.

SDI
(Input/Output)
Serial Data In, IOM interface.

SbO

(Output)

Serial Data Out, IOM interface.
SIP/EAW

SLD interface Port (Inpuv’Output)

This line transmits and receives serial data at standard
TTL or CMOS levels. When the terminal-specific func-
tions are selected, this line serves as the subscriber
awake line.

SR1

(Output)

S-bus receiver, 2.5 V reference output.
SR2

(Input)

S-bus receiver, signal input.

SX1

(Output)

Positive output S-bus transmitter.
SX2

(Output)

Negative output S-bus transmitter.

Am2085
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UFi Xz, X, Xo
(Output)

(Input/Output)
Connection for an optional external RC circuit. . - "
Operating mode-specific functions.
‘F',DD ly (+5 V 5% XTAL1
ower supply (+5 V £5%). (Input)

Vssa

Connection for crystal or external clock input.
Analog ground.

v XTAL2
=0 (Output)
Digital ground.
— Connection for external crystal. Left unconnected if
WR external clock is used.
Write (Input; Active Low)
This signal indicates a write operation.
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OPERATIONAL DESCRIPTION

The ISAC-S, designed for the user area of the ISDN ba-
sic access, can be used for the following applications

corresponding to the appropriate basic operating mode
of the ISAC-S:

» Terminal equipment type 1
ISDN feature telephone, extended ISDN terminat TE Mode

» Network termination 2
PABX, including the functions for the following:

~line termination on S(LT-S), just as in a digital
subscriber line module

LT-8 mode (INFO 2 and 4 will be generated automatically)
NT mode (Info 2 and 4 must be initiated by software)

—line termination on T(LT-T), just as in a digital LT-T mode

line trunk module

The operating mode of the ISAC-S must be selected by
pin-strapping, as described in Operating Modes, before
Power On Reset.

according to CCITT 1.430 (see Control of Layer 1). F3
standby state means that the internal oscillator is active,
and the DCL clock and the FSC1/FSC2 frame signals
are delivered as output signals. The F3 power down

Reset state, with a minimum power consumption of not more
After Reset, Layer 1 will have reached the following than 8 mW, can be achieved by programming the
state: CFS-bit=“1"in the ADFR register.

M G1 deactivated in LT-S/(NT) mode
8 F3 standby in TE/LT-T mode -

Table 1. Subset of ISAC-S Registers with Defined Reset Values (in Hex)

Register Value After Reset Meaning

ISTA 00
MASK 00
EXIR 00
STAR 48

No interrupts

All interrupts enabled

No interrupts

XFIFQ is ready to be written to

RFIFO is ready to receive at least 16 octets of a new message
No command

Auto mode

1-octet address field

External timer mode

Receiver inactive

IOM interface, monitor channel not used (TE: pt-pt, LT-S/(NT):
point-ta-multipoint)

No frame bytes received

SDI pin = High

SIP/SAW pin “High Impedance” (SLD interface deactivated)
Timing mode 0 (terminal)

IOM interface test loop deactivated

SLD B-channel loop is selected

SDAX pin = High

Serial interface port for the SLD interface selected

TIC bus address 0

No Synchronous Transfer

C/lcode = 1111

TE-channel data = {

TIC bus is not requested for transmitting a C/f code

No prefilter

Active clock signals (Standby) in TE mode

Adaptive timing (point-to-multipoint) in NT/LT-S
FSC1/FSC2 frame signals are not inverted in TE mode
Interframe time fill = consecutive 1

CMDR 00
MODE 00

RFBC 00
SPCR 00

STCR 00

CIXR BF

ADFR 00
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Initialization

During initialization phase the appropriate registers must be programmed according to the application and the desired
features, as listed in Table 2.

Table 2. Programming for Initialization Phase

Function Reglster Effect
Special Functions ADFR Prefilter
Disabled Layer-1 functions
Standby/powsr-down selection in TE mode, fixed {point-to-point, S interface),
adaptive (S-bus) timing in LT-S mode
B1/B2-channel assignment (SS1) in TE mode
Interframe time fill in HDLC port mode
Masking Interrupts MASK Masking of selective interrupt sources
D-channel MODE Message transfer mode
(HDLC port) 2-octet/(1-octet) address
Timer mode: external/internal {auto mode only)
IOM interface mode:
IOM: point-to-paint and paint-to-multipoint (LT-S,NT)
IOM: point-to-muttipoint (TE)
HDLC port: (TEM-bit 1)
TIMR N1 and T1 in internal timer mode (TDM-bit in mode) T2 in external timer mode
XADA1 SAPI: LAPD transmit address octet (auto mode only)
XAD2 TEl: .
SAP1/SAP2 SAP!: LAPD receive address octet for the internal address recognition
TEN/TEIR TEL
Serial interface SPCR SLD port inactive/active
B-channel switching, Timing mode 0, 1
Terminal-specific IOM interface loop (reduced timer resolution)
functions B-channel switching
STCR Terminal-specific functions/SLD interface
TIC bus address
CIXR Subscriber/Exchange Awake, Watchdog Timer

Table 3. Characteristics and Typical ISDN Applications of the Message Transfer Modes

Message Transfer Modes
Non- Transparent Ext. Transparent Ext. Transparent
Auto Mode Auto Mode Mode Mode 1 Mode 0
Characteristics  One logical link
(SAP1, TEi1) can be
handled autonomously
Window Size (WZ) =1
Fult address recognition  Full SAPI SAPI| No address
(SAPI, TEl) address address address recognition
recognition recognition recognition
(SAPI, TEl) fully transparent
Typical Terminal: WZ = 1 Terminat: WZ 21
Application Exchange: Exchange: Exchange: Exchange: Diagnostic
point-to-point point-to-point bus configuration bus configuration
configuration configuration
WZ=1 WZ21
1-142 Am2085
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Power ed

Processing

Assuming the ISAC-S has been initialized for typical ap-
plications in the user area of the ISDN basic access, the
ISAC-S is now ready to transmit and receive messages
in the D-channel (LAPD support). As a prerequisite for
that, the Layer 1 must be previously activated. The con-
trol of the data transfer phase is mainly done by com-
mands from microprocessor to ISAC-S via the CMDR
register and by interrupt indications from ISAC-S to mi-
croprocessor (ISTA and EXIR register).

The two B-channels (B1/B2) can be switched in a highly
fiexible manner between the S interface (IOM interface)
and the SSI and SLD interface.

Controt of Layer 1

The management commands of Layer 2, programmed
in the CIXR register, trigger certain procedures in Layer
1. The responses from Layer 1 can be read from CiRR
register after a CIC interrupt (ISTA). An example of acti-
vation and deactivation with the respective commands
and indications is depicted in Figure 4.
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w | INFO; 0 s &,
st [t INFO' 0 %T E:
bR | &— 2 ‘ =% B | 5| o
L}
L} : L
1] v [
Layer 2, Layer 1 S Layer 1 , Layer 2
' L
IOM IOM
11136-004B
Figure 4. Example of Activation/Deactivation
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Tables 4 to 6 contain the command/indication codes in the different operating modes:

Table 4. Commands and Indications in LT-S Mode

Command (downstream) Abbr. Code Remark

Deactivate request DR 0000 (x)

Send continuous zeros SCz 0001 Transmission of AMI puises at a frequency of 96 kHz (x)
Send single zeros §s8Z 0010 Transmission of AMi pulses at a frequency of 2 kHz (x)
Activate request ARD 1000

Activate request loop ARL 1010 Activate request for loop 2

Deactivate indication DiD 1111 Deactivation acknowledgment, quiescent state
Indication (upstream)

Lost signal level LSL 0001 No recaeive signal

Lost framing RSYU 0100 Recaiver is not synchronous

Activate request ARU 1000 Info 1 received -

Activate indication AlU 0100 Synchronous receiver

Deactivate indication DU 1111 Timer TS6 or TS7 expired after deactivation command

Note: (x) = unconditional commands

Table 5. Commands and Indications in NT Mode

Command (downstream) Abbr. Code Remark

Deactivate request DR 0000 (x)

Send continuous zercs Scz 0100 Transmission of AMI pulses at a frequency of 96 kHz
Activate request ARD 1000 Transmission of info 2

Activate request loop ARL 1010 Transmission of info 2, switching of test loop 2
Deactivate indication DID 1111 Deactivation acknowledgment, quiescent state
Activate indication AlD 1100 Transmission of info 4

Activate indication loop AlL 1110

Indicatlon {upstream)

Timing TiM 0000 Clocks are required

Lost signal level LSL 0001 No receive level

Lost framing RSYU 0100 Recsiver is not synchronous

Error indication El 0110 RST and SCZ both active

Activate requast ARU 1000 Info 1 received

Activate indication AlU 1100 Synchronous receiver

Deactivate indication DiU 1111 Timer TS6 or TS7 expired after deactivation command

Note: (x) = unconditional commands

1-144
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Table 6. Commands and Indications TE/LT-T

Command (downstream) Abbr. Code Remark

Timing TIM 0000 Clocks are raquired

Reset RS 0001 (x)

Send single zeros S8z 0010 Transmission of AMI pulses at a frequency of 2 kHz {x)
Activate request, priority 8 ARS8 1000 Activation command set D-channel priority to 8
Activate request, priority 10 AR10 1001 Activation command set D-channel priority to 10
Activate request ARL 1010 Activation of test loop 3 (x)

Deactivate indication DIU 1111 IOM interface can be switched into idle state

Indication (upstream)

Power up PU 0111
Deactivate request DR 0000
Slip detected SD 0010
Disconnected Dis 0100
Error indication El 0110
Level detected RSY 0100
Activate request ARD 1000
Test indication Tl 1010
Activate indication with Al 8 1100
priority class 8
Activate indication with Al 10 1101
priority class 10
Deactivate indication DiD 1111

Note: (x) = unconditional commands

IOM clocking is provided

Deactivation request by S

Wander is larger than 18 us peak-to-peak

Pin CON connected 1o GND

(RST =1 and CFS-bit=0) or RS

Signal received, recsiver

Info 2 received

Test loop 3 activated or continuous zeros transmitted
Info 4 received, Dchannel priority is 8 or 8

Info 4 received, D-channel priority is 10 or 11

Clocks will be in disabled quiescent state

Transfer of LAPD frames in the D-Channel

When Layer 1 of the S interface is activated, the ISAC-S
is able to transmit and receive LAPD frames via this
international standardized interface in a highly sophisti-
cated manner.

The LAPD protocol support depends on the selected
message transfer mode (Table 5 and Layer 2 Functions
section). The powerful FIFO structure of the ISAC-S,

which consists of a 2 x 32 byte receive and a
2x 32 byte transmit FIFO, as well as anintelligent FIFO
controller, builds a flexible connection between the
LAPD controller of the ISAC-S and upper layer protocol
functions in the microcontroller system via the micropro-
cessor interface. Assuming a normally running commu-
nication link (Layer 1 activated, Layer 2 link established,
TEI assigned, and so on), Figure 5 demonstrates the
transfer of an |-frame via the D channel.
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LAPD Link

XIForXTF M ------4 F------; APF
|I-Frame \
XPR
sy‘;ﬁ;m ISAC-S ISAC-S % uC
(TE) {LT-S) ' System
RPF
XIF or XTF
XPR /
%
XIF or XTF and XM S-Frame I/ 777]77 \HME‘
/ (RR)"
XPR
RMC
BB - data transfer
*“In auto mode, the "RR” response will be transmitted autonomaously 11136-0058
(provided operation is normat)
Figure 5. Transmission of an I-Frame in the D-channel
(Subscriber to Exchange)
The following table summarizes the commands which CMDR register to Control Layer 2 (see also Detailed

can be programmed by setting appropriate bits in the Register Description).

Table 7. CMDR Register Bits for Layer 2 Control

Com. HEX Bit 7-0 Meaning

RMC 80 1000 0000 Receive message complete

RHR 40 0100 0000 Reset HDLC receiver

RNR 20 0010 0000 Receiver not ready (auto modse)

STI 10 0001 0000 Start timer

XTF 08 0000 1000 Transmit transparent frame without closing the frame
XIF 04 0000 0100 Transmit “auto mode” i-frame without closing the frame
XTFC 0A 0000 1010 Transmit transparent frame and close frame

XIFC 06 0000 0110 Transmit “auto mode” I-frame and close frame

RHX 01 0000 0001 Reset HDLC Transmitter
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Interrupt List
In the following table, all interrupts of the ISAC-S are listed together (see also Detailed Register Description).

Table 8. Meaning of ISAC-S Interrupts (Layer 1 and Layer 2)

Interrupt Meaning Reaction (ISDN)
Layer 2 RPF ISTA Receive Request for reading Read the octets and
receive Pool Full received octets of a acknowledge with RMC
RME ISTA Receive LAPD frame from RFIFO. command.
Message End
RFO EXIR Receive A frame has been lost. Error report for statistical
Frame The microcontrolier purposes only.
Overflow has failed the minimum
reaction time.
PCE EXIR Protocol S- or I-frame with in- Error report Data link
Error correct N(R) or S-frame release indication to
with I-field received, Layer 3.
{in auto mode only).
TIN ISTA Timer External timer expired Error report Data link
interrupt or, in auto mode, release indication to Layer 3
internal timer (T200) (no acknowledgment from
and repeat counter peer entity).
(N200) both expired.
Layer 2 XPR ISTA Transmit Acknowledgment that Write further octets to the
transmit Pool Ready further octets of an LAPD XFIFO and subsequently
frame can be written to request {further) tfransmission
the XFIFO. with X_F or X_FC.
RSC ISTA Receive A status change from Read STAR register, check
Status peer has been received, RRNR-bit and report it.
Change RR/RNR frame.
XMR EXIR Transmit Frame musl be repeated Transmission of this frame
Message due to a transmission must be repeated. No
Repeat error and/or a received indication to Layer 3.
negative acknowledgment.
XDU EXIR Transmit Frame has been aborted
Data because the XFIFO holds
Underrun no further data (messages
greater than 32 octets).
Layer 1 ClCc ISTA C/l Code A change of indication Read CIRR register and
Change from layer-1 has been report reason to
detected. management entity.
MOR EXIR - Not used in the ISAC-S.
Synchronous SIN ISTA Synchronous Synchronization of micro- Access to B-channel registers
transfer Transfer processor and data transfer BCX1/2, BCR1/2, or SFCR.
Interrupt via serial interfaces. Has to be confirmed by setting
the appropriate STO/(1)-bit
in STCR within a time limit.
SOV EXIR Synchronous The SIN interrupt was Abnormal error condition.
Transfer not confirmed on time by Revise access software.
Overflow sefting the appropriate
STO/(1)-bit in STCR.
Terminal- SAW EXIR Subscriber Indicates a falling edge Switch into "Power Up”
specific Awake on SAW line (terminal- state and start data link
functions specific functions are selected. establish procedure.
WOV EXIR Watchdog Watchdog timer has been Worst error condition.
Timer expired (terminal-specific Restart system software.
Overflow functions are selected).
EXI ISTA Extended An interrupt indicated in Read EXIR and determine
Interrupt EXIR has occurred. interrupt source.

Am2085
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FUNCTIONAL DESCRIPTION

The Am2085 performs the Layer 1 functions of the ISDN
basic access as well as B-channel switching and wide-
spread functional support for Layer 2.

General Functions and Device
Architecture

The detailed block diagram of the ISAC-S is shown in
Figure 6.

The left side of the diagram contains the Layer 1 func-
tions, according to CCITT | series recommendations:

®  S-bus transmitter and receiver

B Timing recovery ahd synchronization by means of
digital PLL circuitry

B Activation/Deactivation

B D-channel access

Furthermore the following diagnostic tests are
implemented:

B Testloop 2 (NT/LT-S) and 3 (TE/LT-T) close to the

S-bus

B  Send singie AM! pulses at 2 kHz and send
continuous AMI pulses at 96 kHz

The right side consists of Layer 2 functions to support
LAPD and provides B-channel switching capabilities.

In a special operating mode, the auto mode, the ISAC-S
processes information transfer and procedure hand-
shakes (- and S-frames) of the LAPD protocol
autonomously.

M1 Mo iDP1 IDPO
l l !
sx1
a— AM| < SS| [¢——SDAR
Q Zin[e—] suFFER |e - Port |—# SDAX/SDST
SX2 < SLD [ SCA/FSD/SDS2
I3 e ! Port j¢—¥ SIP/EAW
=~
1OM HDLC ; HDLC
< Re- :trans— LAPD
Inter- ceiver ' mitter | contro!
D-channel c
Access [ face 4 Status/
I A o command
Vasa N A registor
T R- H X-
4 J 2 FIFO ! FIFO| FIFO
UFI v L = [‘ T
SRz \V4 -
_[ami
i —
SR1 D » i BUFFER ] L Voo
T TC RC r
‘ t ¢
XTALY =] | ™ 1 — Vss
XTAL2 == DPLL -
- KP Interface lé—— RST
\ Y 4 4 f T T Tl
U v v L 2B D WR T5 ALETNT
XX, CP/BCL  DLC SCA/FSD/ FSC1FSC2
sDs2 o
ADy-AD; 11136-006B
Figure 6. ISAC-S Device Architecture
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Two serial interfaces to B-channel sources/destinations
are realized:

®  The standard SLD interface which is a bidirectional
(ping-pong) 256-kb/s interface primarily optimized
for telecommunication applications

™ The full-duplex 128-kb/s interface, SS!, which can
serve as a general interface in TEs to transfer the
two B-channels

Control and monitor functions as well as data transfers
(D-channel messages, transparent B-channel data) by
the user's CPU is performed through a standard 8-bit
microprocessor interface. A highly sophisticated 2 x 64
byte FIFQ structure for both directions enables aflexible
D-channel message information exchange between the
LAPD (HDLC) controller and a microcontroller system.

The timing unit is responsible for the system clock and
frame synchronization. Pin-strapping determines its
operating mode.

Operating Modes

The Am2085 is configurable for the following applica-
tions:

M |SDN terminals (TE)
—> TE (mode)

B ISDN subscriber line termination (LT-S)
—> LT-S/(NT} mode

B |SDN trunk line termination (PABX connection to
central office)
—> LT-T mode

Contiguration is performed by pin-strapping (pins Mz,
Mo), yielding different meanings to the multifunctional
pins (Xo, X1, X2) as well as the clock and framing signal
pins (DCL, FSC1, FSC2, CP).

Table 9. Operating Modes and Functions of Mode-Specific Pins of Am2085 ISAC-S

Appli-
cation M2 MO DCL FSC1/2 cP X2 X1 Xo
TE 0 0 O: 512kHz* O: 8kHz* O: 1536 kHz* O: ECHO O: 3840 kHz I: CON
LT-T o 1 I: 512kHz I: 8kHz O: 512 kHz* I: fixed atO I: fixed at0 1: CON
LT81 1 o I:  512kHz i: 8kHz I: fixed I: fixed at 0 O: 7680 kHz at 0 i: fixed at ©
NT 11 I: 512kHz I: 8kHz l: scz i: 88z I: fixed at 0 _
*synchronized to S = Input O =Output
Notes: ECHO Reproduces the E-bits received from the S interface synchronously to IOM frame “D"-bits
{bit positions 24 and 25 of IOM frame). Al other bit positions are binary 1.

CON Connected to S-bus

SCZ Send continuous binary zeros (96 kHz)

S8z Send single binary zeros (2 kHz)
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The different operating modes in relation to the timing recovery are illustrated in Figure 7.

' CLOCK SLAVE CLOCK MASTER .
: :
' 512 kb/s ——————
' I siP <——-ISIP :
' Am2055 *
' Am2085 '
EPIC PU—
. ol S12kHz SCLK :
; l: Fsc2 FSD FSC1 PFS POC "
. [ :
. T_.___I 4096 kHz |
' 8 kHz '
L} L
' SYSTEM INT. |
S LT-S MODE
' CLOCK MASTER CLOCK MASTER .
. : :
: 512 kbis e——————
' I sip siP ,
' Am2055 >
f Ama2085 512 kHz EPIC l¢————s
' pcy SCLK '
. I____ FSc2 FSD  FSCi PFS PDC [—*
. | I | 4096 kHz +
8 kHz :
' SYSTEM INT. |
S LT-T MODE
' L}
' CLOCK MASTER >
' 512 kbis ~- SLD
' E SIP TYPE1 :
' DCL 512 kHz [ :
' Am2085 FSC1 8 kHz _:_
' 128 kb/s .
' SDAX + :
' I: FSC2 SCA SDAR 128 kbis 1 TYPE 2 | .
128 kHz i -
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11136-0078
Figure 7. Operating Modes of ISAC-S
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Interfaces

The ISAC-S serves three different user-oriented inter-
face types:

B parallel processor interface to higher layerfunctions

B SS!and SLD as interfaces for B-channel sources/
destinations

B |OM interface; to the Layer 1 functions of the ISDN
basic access (TIC bus)

Microprocessor Interface

The microprocessor interface consists of bus trans-
ceiver, address register, and bus control logic. Via this
interface, the ISAC-S can be connected 1o the muiti-
plexed address/data bus of a microcontroller system.
The following functions can be performed by writing and
reading special registers in the iISAC-S (see Detailed
Register Description section):

B Transfer of data packets in the D-channel

8 Control of Layer 2 functions for the ISDN basic
access

¥ Switching of B-channels

B Access to the B-channels

W Control of Layer 1 functions for the ISDN basic
access

B Support of diagnostic functions

Inthe case of special events in the ISAC-S, the proces-
sor is notified by interrupt. The interrupt source can be
determined and acknowledged by means of the ISAC-S
registers ISTA, EXIR, and MASK (see Detailed Register
Description).

Serial Synchronous Interface (SSI)

The serial port SSI serves as a full-duplex connection to
B-channel sources/destinations in terminal equipment
with adata rate of 128 kb/s. SSI consists of one data line
for each direction (SDAX and SDAR), the 8-kHz frame
synchronization signal (FSC1 and/or FSC2), and the
128-kHz clock signal (SCA/FSD). This serial interface
allows the possible conneclion of serial synchronous
transceiver devices (USART Am82520 HSCC) and vari-
ous CODEC filters directly to the ISAC-S, as illustrated
in Figure 8.

ssl
B-channel source/destination ' ISDN subscriber access .
A ' A .
' ™. ™ ‘
: 128 . kbss :
T g B ISAC-S X
sqasneron | wmtes N ol T
Device ! E '
Codec filter,. .. |——128 1KHz SCA/(FSD) TE mode
8 ' kHz .
- : FSC1/FSC2 j E
' '
s
SDAR, X | B2 T e ‘

*default polarity (ADFR registser)

FSC1/FSC2 —[—!—I_

11136-008B

Figure 8. Connection of B-channel Sources/Destinations
1o the ISAC-S via SSI
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Programming the FSC1/FSC2-bit in the ADFR register The SLD interface can be used in:
makes it possible to independently program the strobe . " . - e
signals FSC1/FSC2 so that either B1 or B2 is selected ' 1érminal configurations (timing mode “0") as a

for further processing by the terminal device. The full-duplex time-multiplexed (ping-pong) connec-

microcontroller system has access to B-channel data tion to B-channel sources/destinations.

via the ISAC-S registers BCR1/BCR2 and BCX1/BCX2. B Digital exchange configurations (timing mode “17)

The microprocessor access must be synchronized to as a full-duplex time-multiplexed connection of

the serial transmission process by means of the B-channel sources/destinations, in this case the

Synchronous Transfer Interrupt (STCR; see Detailed ISAC-S itself, to a peripheral board controller. in a

Register Description). typical line-card application the PBC performs
time slot assignment of the B-channels to PCM

SLD Intertace highways, building a system interface to a

The standard SLD interface is a three-wire interface with switching network and a central processor as

a 512-kHz clock {(DCL), an 8-kHz frame direction signai shown in Figure 10.

(exchange: FSC1 only, terminal: FSC1 and FSC2), and
a serial ping-pong data lead {SiP) with an effective full-
duplex data rate of 256 kb/s.

SLD
B-channel source/destination ! ISDN subscriber access f
A ' A :
r N ) !
P 512 1+ kbis ol .
SLD compatible | 512 | kHz ISAC-S I :
voice/data L} DCL timing mode O :
modute 8 | kHz TE mode

< T FSC1/FSC2 I :
: L]
. '
! y
S

SLDin SLDout

> > timing mode 0
Sl |B1 IBZ ]FClSlG B1 132 IFC[SIGI
1
FSC1/FSC2 —]_——!—‘_J_ 11138-0098

Figure 9. Connection of B-channel Sources/Destinations
to the ISAC-S via SLD
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! LT-S/LT-T ' CLX
! :
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. <4 System Interface

St.Dout SLDin
- timing mode 1

sip |B1 [Bz IFCISIGl Bi IBz IFCISlGl
]

FSC1/FSC2 m

11136-010B

Figure 10. Connection of the ISAC-S as B-channel Source/Destination
to a Peripheral Board Controller (PBC)

The microcontroller system has access to B-channel
data, the Feature Control Byte (FC) and the Signaling
Information (SIG) via the ISAC-S registers:

B BCR1/2and BCX1/2 <—B1/B2
®  SFCR <—FC
B SSGR and SSGX <—S8IG

The microprocessor access to BCR1/2, BCX1/2 and
SFCR must be synchronized to the serial transmission
process by means of the Synchronous Transfer Inter-
rupt (STCR) and the BVS-bit (STAR).

ISDN Oriented Modular (IOM) Interface

Although the ISAC-S combines the Layer 1 functions of
an Am2080 S-bus transceiver (SBC) with the HDLC
functions on one chip, the IOM interface is externally still
available for Telecom IC (TIC) bus applications. The TIC
bus allows the possible connection of up to seven addi-
tional IOM-compatible Communications Controllers via
the Layer 1 functions of the ISAC-Sto CCITT’s S inter-
face as shown in Figure 11.
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11136-011B

Figure 11. Typical TIC Bus Application

The IOM interface consists of one data line per direction
(SDBR and SDBX). Three additional signals define the
data clock (DCL) and the frame synchronization
(FSC1/FSC2) at this interface. These signals are inter-
nally derived from the S interface and are delivered by
the ISAC-S in timing mode 0 {terminal).

intiming mode 1 (exchange), the clock and a synchroni-
zation signal are provided by the system. In this case,
the IOM interface is synchronization by a synchroniza-
tion signal SCA/FSD, delayed in time with respect to the
frame synchronization signal supplied by the system.
This reduces the round-trip delay time (see Figure 12).
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Figure 12. IOM Interface Signals

11136-012B

The IOM interface has two different clocking states:

B |dle state <— FSC1/FSC2 and DCL are disabled
and both data lines are logical High
(power down)

B Clocked state <— FSC1/FSC2 and DCL are
enabled (stand by)

Unlike digital exchange configurations in which the IOM
interface always remains in the synchronized state, in
terminal equipment both clock states can be selected.

The transition from idle state to clocked state will be
automatically initiated by an incoming cali from network
side. An activation of the IOM interface from the sub-
scriber end has to be programmed in this case by setting
and resetting the SPU-bit in the SPCR register, before
the IOM interface can be used (that s, for the activatiorv
deactivation procedure at the S interface, see Opera-
tional Description section).
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The IOM Channel Structure

The channel frame structure of the IOM interface and the related channel capacity are defined in Figure 13 as

foliows:
< 125 ps >
8 8 8 2 4 1.1
pits G Plt— Pl — Pl — D> '0?“
frame | _B1 | B2 IMo?itorl len lrlel Layer 2 - ' Layer 1
L]

D
'
.
'
]
]
]

P T LR R

2 B <— channel

N D-channel

-----------

___________ Monitor

* channel
-----------

-— B-channels

"""""" (___leakbss)

:

L}

! 11136-0138

Figure 13. IOM Channel Capacity

Inthe ISAC-S, the monitor channet supports the TIC bus
access mechanism as well as the indication of the S-bus
status (D-channel access). The ISAC-S indicates by
means of monitor bit 3 (BAC) whether or not it occupies
the TiC bus {B-channel).

The control of the Layer 1 functions, especially the acti-
vation/deactivation procedure at the S interface, will be
done by the exchange of special 4-bit C/l-codes in the
C/i channel.

The T-channel, which is fully transparent, and the
E-channel are reserved for future use.
TIC Bus

The TIC bus is operated in point-multipoint configura-
tion. It uses a wired-OR connection of the data outputs
to enable the TIC bus access mechanism. Therefore the
ISAC-S contains an internal pull-up resistor at the SDI
pin.

The TIC bus is controlled by a collision resolution
mechanism in the monitor channel similar to the
D-channel access on the S-bus.

Individual Functions

Distinctive functions for the ISDN basic access realized
in the ISAC-S are:

B B-channel switching

B Layer 1 functions

B {ayer 2 functions

B Terminal-specific functions
B Test functions

B-Channel Switching

The ISAC-S contains two serial synchronous interfaces
which can serve as interfaces to B-channel sources/
destinations.

B  SSI —> 128 kb/s data rate, B1 and B2
—> one data line per direction

B SLD—> 256 kb/s data rate, Bi and B2 (and also
FC and SIG)
—> one data line for both directions
(ping-pong)

Both channels B1 and B2 can be switched independ-
ently of one another to the IOM interface and to the four-
wire Sinterface. Furthermore, it is possible to programa
loop for B-channel data received from the 1OM or SLD
interface. The microcontroller can select the B-channel
routes in the SPCR register and has access to the B-
channels by writing or reading the BCR/BCR2 and
BCX1/BCX2 registers (Figure 14). Synchronization o
the 8-kHz frame is done by means of a Synchronous
Transfer programmed in the STCR register (SIN Inter-
rupt indicated in the ISTA register and SOV interrupt in
EXIR).
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Figure 14. Principle of B-channel Switching
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In Figure 15 all possible selections of the B-channel routes and access to B-channel data via the micoprocessor inter-

face are illustrated.

Sst

IOM

‘T
i

FF.‘.' 4—| SLD

SSI Switching

FF., <— Ssi

IOM

.
FFu SLD :

{OM Locp

*B1 =FF,
B2 = undefined vaiue

FF, <@—]| SSI
—»
IOM
—
<4—»{SLD|
I uP l _____
SLD Switching
----- 1= uP access
:=B-ch | route
FF, €4— sSi
1IOM [—% FF,
<4—p{SLD ; |
I uP | _____
SLD Loop 11136-0158

Figure 15. B-channel Routes and Access to B-channel Data

Layer 1 Functions for the ISDN Basic Access

The S-bus interface circuit in the ISAC-S performs the
Layer 1 functions far the S/T interface of the ISDN basic
access according to CCITT 1.430. The distinctive func-

tions are listed below:

B S-bus transceiver according to CCITT 1.430

B Recovery of clock and frame in all applications

B Frame alignment for trunk line termination

¥ Implementation of activation/deactivation

procedures

B Switching of test loops

B | evel detection in power-down state

The wiring configurations in user premises, in which the
ISAC-S can be used, are illustrated in Figure 16.
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Figure 16. Wiring Configurations in User Premises
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“S” Interface

According to CCITT recommendation 1.430, a modified
AMI code with 100% pulse width is used on the S inter-
face. A logical 1 corresponds to a neutral level (no cur-
rent), whereas logical 0s are coded as alternating posi-
tive and negative pulses. An example of a modified AMI|
code is shown in Figure 17.

One S-frame consists of 48 bits at a nominal bit rate of
192 kb/s. Thus each frame carries two octets of B1, iwo
octets of B2, and four D-bits, according to the B1+B2+D
structure defined for the ISDN basic access (total useful
data rate: 144 kb/s). Frame beginning is marked using a
code violation. The frame structures (from network to
subscriber and subscriber to network) are shown in
Figure 18.

0

1

o o6 11 0 0 0 1 1

Binary values +V------ :l_l—l__[_l—l_l__l—l_

Line signal

0 ¥ A

11136-017B

Figure 17. Modified AMI Code
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ISDN APPLICATIONS
System Integration

The basic architecture for the ISDN basic access ac-
cording to CCITT I series recommendations consists of

B an exchange and trunk line termination in the
central office (ET, LT)

B aremote network termination in the user area (NT)
¥ atwo-wire loop (U interface) between NT and LT

®  a four-wire link (S interface) which connects
subscriber terminals, PABX system and the NT in
the user area as depicted in Figure 18.

The NT equipment simply serves as a link between the
U interface on the exchange and the S interface on the

user side. The NT itself may consist of either an NT1
only oran NT1 together with an NT2 connected viathe T
interface which is physically identical to the S interface.
The NT1 is a direct transformation between Layer 1 of S
and Layer 1 of U. NT2 also includes the complex func-
tions like muitiplex and exchange functions in higher
layer OSI functions.

The ISAC-S is specifically designed for the user area of
the ISDN basic access, especially Terminal and PABX
exchange equipment. Figure 19 illustrates the general
subscriber access architecture in the user area of the
ISDN basic access including Terminal and PABX
equipment.

ISDN ISDN
User Area Central Office

s U

TE 1 ]
[} 1]

] [} '
: : NT '

: ; ~{NT1 |}~ : LT ET

- 1 1]
: : NT2 F{NT1 ]
. L] E]
. 1

TE ! ‘

11136-018B

Figure 18. ISDN Architecture for the Basic Access
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Figure 19. ISAC-S Applications in the User Area (ISDN Basic Access)

The concept of the ISDN basic access is based on two
circuil-switched 64 kb/s B-channels and a message-
oriented 16 kb/s D-channel for packetized data, signal-
ing, and telemetry information.

The two serial interfaces of the ISAC-S, SLD, and SS!
can be used as interfaces for B-channel sources/desti-
nations, and the 1OM interface in TIC-bus configuration
provides the possibility of connecting further D-channel
link entities to the S-bus.

Via the microprocessor interface, the microcomputer
system can select the B-channel switching, can
transmit/receive data packets inthe D-channel, and has
control over various functions (Layer 2, Layer 1,
diagnostic, . . .).

To get a general idea, the following figures illustrate the
ISAC-S integration into typical ISDN applications.
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Figure 20. Extended ISDN Terminal (Voice/Data Workstation)
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Figure 21. Basic ISDN Feature Telephone
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Figure 22. ISDN Line Card for PABX
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Microprocessor Environment
The ISAC-S is especially suitable for cost-sensitive With minimum hardware or software expense, it is also

applications with single-chip microcontroliers (that is, possible to use the ISAC-S with 16-bit microprocessors
AmB031, Am8051). Due to its bus structure (8-bit multi- (thatis, 8086, 80186). Figure 23 gives an example of the
plexed address/data bus) and non-critical bus timing, integration of ISAC-S in an 80C51 or 80188 system.

it also fits perfectly into almost every 8-bit microproces-
sor system environment (that is, 8085, 8088, 80188).

+5V H H
(=)

TNT (NTX) | .m% L INT So
B — »FD '
— »>IwE SX1
o m W A
m80C51, > ALE 8X2 [
(Amgo1gg) ALE ISAC-S sY1 :
) SUSURURURR SO - amzoss o, B
AAsa AB_Aw ------------------ —-’ C§ '
A?7 1 AlAD,
AD, AD—AD ') Aé)
Q
0 4
I Latch I
Common Bus A;s—A,, D~Ds
g 11136-0238

Memory

Figure 23. Example of integration of ISAC-S in an Am80C51 or Am80188 System
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Note: Dots demarcate those parts of the frame that are independently DC-balanced.

Figure 24. Frame Structure at Reference Polnts S and T (CCITT 1.430)
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Anaiog Functions

The full-bauded AMI puise shaping is achieved with the
integrated transmitter which is realized as a voltage
limited current source. A current of 7.5 mA is delivered
over SX1-SX2, which yields a voltage of 1.5 V over
200 ohms.

The receiver is designed as a threshold detector with
adaptively switched threshold levels. Pin SR1 delivers
2.5 V as an output, which is the virtual ground of the
input signal on pin SR2.

An external transformer of ratio 2:1 is needed in both re-
ceive and transmit directions to provide for isolation and
1o transform voltage levels according to CCITT recom-
mendations.

Level Detection Power Down {TE mode)

In power-down state, only an analog level detector is
active. All clocks, including the IOM interface, are
stopped. The data lines are High, whereas the clocks
are Low.

An activation initiated from the exchange side (info 2 on
S-bus detected) will have the consequence that a clock
signalis provided automaticaily. Fromthe terminal side,
an activation must be started by setting and resettingthe
SPU-bit in the SPCR register (see Detailed Register
Description section).

Timing Recovery

A DPLL circuitry working with a frequency of 7.68 MHz
+100 ppm serves to generate the 192-kHz line clock
fromthe reference clock delivered by the network and to
extract the 192-kHz line clock from the receive data
stream.

The 7.68-MHz clock may be generated with the help of
an external crystal between pins XTAL1 and XTAL2. It
may also be provided by an external oscillator.

The buffer memory serves 1o adapt the different bit rates
of the S and the IOM interface. In addition, in trunk line
applications it absorbs the possible deviation between
two system clocks, according to CCITT Q.503.

Activation/Deactivation

An incorporated finite state machine controls ISDN
Layer 1 activation/deactivation according to CCITT.

D-Channel Access

The D-channel access procedure according to CCITT
1.430, including priority management, is fully imple-
mentedinthe ISAC-S. Whenused in LT-S (NT) mode in
a multipoint configuration, the device generates the
echo bits necessary for D-channel collision detection.

Q-Channel Support

Interminal applications (TE), the Q-channel as specified
by 1.430is supported. Incase the ISAC-Sinthe terminal
has received a binary one in Fa-bit position, it will reflect
this binary one in the next S frame (also Fa-bit position)
from TE to NT. This allows another terminal to use the
extra transmission capacity.

Control of Layer 1

The control of the Layer 1 functions, especially the acti-
vation/deactivation procedure at the S interface, will be
done by the exchange of special 4-bit Command/Indica-
tion codes in the C/l channel (see Operational Descrip-
tion section).

Layer 2 Functions for the ISDN Basic Access

LAPD, Layer 2 of the D-channel protocol (CCITT 1.441)
includes functions for :

B Provision of one or more data link connections on a
D-channel (multiple LAP). Discrimination between
the data link connections is performed by means of
a data link connection identifier (DLCl = SAPI +
TEI).

HDLC-framing

Application of a balanced class ‘of procedure in
point-multipoint configuration.

The simplified block diagram in Figure 25 shows the
functional blocks of the ISAC-S which support the LAPD
protocol.

Am2085
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Figure 25. D-Channel Processing of the ISAC-S

Forthe support of LAPD, the ISAC-S contains an HDLC
transceiver which is responsible for flag generation/rec-
ognition, bit stuffing, CRC-check and address recogni-
tion. in the auto mode, the LAPD controller handies the
control field utilization and parts of LAPD procedures
(information transfer in multiple frame operation with
window size of 1).

A FIFO structure with two 64-byte pools for transmit and
receive directions and an intelligent FIFO controller
permits flexible transfer of protocol data units to and
from the microcontroller system. Programming of the
several modes and controi of message transfer is done

via status, command, and mode registers (see Opera-
tional Description and Detailed Register Description
sections).

For the address recognition, the ISAC-S contains the
registers SAP1, SAP2 for an individual SAPI address
(fixed value for Group SAPI) and TE!1, TEI2 for an indi-
vidual TE! address. The C/R-bit interpretation can be
programmed according to network or user side in the
SAP1 register (CRI-bit). The control field format for the
optional modulo 128 operation can be selected in the
SAP2 register (MCS-bit).
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Message Transfer Modes ¥ Non-auto mode

The ISAC-S supports Layer 2 of the D-channel protocol
(LAPD) with different capabilities depending on the se-
lected message transfer mode.

¥ Auto mode

The ISAC-S processes all S- and I-frames of a
logical link fully autonomously, according to CCITT
1.441.

During the “communication procedure,” dialogue
between the ISAC-S and: processor is not
necessary. The ISAC-S reports the status of the
procedure to the processor. The Layer 2 software

In this mode the control field and the information
field of an HDLC frame is forwarded directly to the
processor. The Layer 2 address recognition is still
performed.

Transparent modes

The address field is either partly checked by the
ISAC-S (SAPI) or completely forwarded to the
processor. The Layer 2 headers are either stored in
special purpose registers (transparent mode) or,
together with the information field, in the FIFO buffer
(extended transparent mode).

remaining in the microcontroller system is used for The three major types of message transfer mode and
initialization and error recovery. As a prerequisite e corresponding Layer 2 functions in the ISAC-S are
for this mode, window size 1 must be used between illustrated in Figure 26 in relation to the 1SO’s OSl refer-
transmitted and acknowledged frames. ence model.

LAPD Frame

e § —
Flag Address | Control | Informa ~tion FCS
T W

processing
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Layer 2 functions
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Figure 26. D-channel Protocol Support of the ISAC-S 11136-0268
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Reception of Frames

Depending on the selected message transfer mode, the
protocol data {address, control and information field) of
areceivedframe will be stored inthe RFIFO aswell as in
additional registers (RHCR, TEI1). The processor will
be infermed by an appropriate interrupt and must react
within a corresponding reaction time.

The RFIFO and the FIFO-controller have been so de-
signed that the maximum microprocessor reaction time
is 16 ms for messages of more than 32 octets. The pro-
cessor will be informed about the receiver operation
(status) chiefly by means of the two interrupts:

B RPF (Receive Pool Full)

®  RME (Receive Message End) —> ISTA
(see Detailed Register Description)

When one of the two receive pools is filled up com-
pletely, the ISAC-S generates an RPF interrupt.

If the processor wants 1o save the frame, it should, as a
consequence, react by reading the 32 bytes out of the
RFIFO within the maximum reaction time.

During a handshake procedure between ISAC-S and
microcontroller system, the processor has to acknowl-
edge the reading by means of the RMC (Receive Mes-
sage Complete) command.

When the end of a frame is detected, an RME interrupt
will be generated, indicating that the remainder of the
current frame is now avaitable in one of the two receive
pools. The reception of the last part of a frame must also

be completed with an RMC command {see Operational
Description).

With respect to the RME interrupt, the ISAC-S provides
additional information about the received frame in its in-
ternal registers, according to Table 10.

Transmission of Frames

The processor initiates the transmission of a message
with one of the two commands:

B XTF (Transmit Transparent Frame)

B XiF (Transmit I-frame, in auto mode only)
—> CMDR

after it has written up to 32 bytes in one of the two
32-byte pools of the XFIFO.

When one pool is empty an XPR interrupt alerts the
processor. The processor can then write further data to
the XFiFO and enable the continuation of frame trans-
mission according to a handshake procedure with the
appropriate transmit command XIF of XTF (see aiso In-
terrupt List).

The microcontroller must indicate the message end with
an XME command (together with the appropriate trans-
mit command XIF or XTF) for the following cases:

B The message length is shorter than or equal to 32
bytes and all data is entered into the XFIFO or

B The last part of a longer message is written into the
XFIFO

Table 10. Recelved Frame Information Saved in the Internal Registers

Information Register Bit Mode
SAPI of LAPD address field TEN Extended transparent mode 0
TEI of LAPD address field TEN Extended transparent mode 1

Transparent mode

RHCR Extended transparent mode 0

LAPD control field RHCR Auto mode

Non-auto mode

Transparent mode

Extended transparent mode 1
Type of frame (Command/Response) RSTA CR _ ’
Result of CRC-check (positive/negative) RSTA CRC —
Data available in RFIFO (yes/no) RSTA RDA —_—
Abort condition detected {yes/no) RSTA RAB —
Data overflow during reception of a frame (yes/no) RSTA RDO —_
Recognition of Data Link Connection RSTA SAQ Auto mode
Identifier (DLCI = SAPI + TEI) SA1 Non-auto mode

TA

Number of bytes raceived in RFIFO RFBC 5-0 —
Message length (< 223 ) RFBC 7-0 —
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An XPR interrupt will also be generated subsequent to:

W The complete transmission of a transparent frame
after the XTF and XME command or

¥ The reception of a positive acknowledge after the
XIF and XME command or

®  When no frame transmission is in progress and the
microprocessor gives the XRES command

The message will be aborted automatically:

E  When there is no more data in the XFIFO ready to
be transmitted or

B When the processor gives an XRES command

The ISAC-S then transmits an abort sequence and gen-
erates an XDU interrupt.

Collisions that occur on the S-bus (D-channel) up to the
32nd data byte of a frame are treated without micropro-
cessor interaction. The ISAC-S will retransmit the frame
automatically. If the collision is detected iater than the
32nd data byte of a frame, the ISAC-S aborts the frame
and requests the processor to repeat the frame with an
XMR (Transmit Message Repeat) interrupt.

In every mode, the start flag will be inserted automati-
cally, as are likewise the end flag and the frame check
sequence (CRC-16 according to LAPD) which are
appended after an XME command.

When auto-mode I-frames are transmitted, the LAPD
controller of the ISAC-S generates in addition to the de-
limiting flags and the FCS field, the address and control
field autonomously. In this mode the XFIFO contains
only the data tfor the information field.

The status of the XFIFO can alsobe read fromthe STAR
register (XFW-bit: XFIFO write enable). This allows fora
polling procedure instead of or in addition to the XPR
interrupt and can be useful when there is no need to
transmit a high quantity of messages (referred to the
D-channel capacity).

Layer 2 Functions in the Auto Mode

In addition to address recognition, all S- and I-frames
are processed independently by the ISAC-S in the auto
mode with window size 1. The control field format may
be either for basic (modulo 8) or extended {modulo 128)
operation. The following functions are performed:

B Update of transmit and receive counter

B Evaluation of transmit and receive counter

Processing of S commands
Flow control with RR/RNR

]
m

B Response generation

B Recognition of protocol errors
[ ]

Transmitting of S commands, if an acknowledg—
ment is not received

B Continuous status query of remote station after
RNR has been received

B Programmable timer/repeater functions
Terminal-Specific Functions

In addition to the ISAC-S standard functions supporting
the ISDN basic access, the ISAC-S contains optional
functions, useful in various terminal configurations:

®  Subscriber Awake (using SIP/SAW line)
¥ watchdog Timer

The terminal-specific functions, STCR, SPCR, and
CIXR registers (see Detailed Register Description),
make it possible to generate a Reset signal as well as
the appropriate interrupt in the following cases:

B pPower Down

—Subscriber Awake—initiated by a falling edge
on the SAW line (SAW interrupt)

—Exchange Awake—initiated by a message from
Layer 1 (CIC interrupt)

B Power Up

—Watchdog Timer—after expiration of the intemnal
watchdog timer (WOV interrupt)

The reset pulse generated by the ISAC-S has a pulse
width of § ms and is an active High signal. During one
time period of 128 ms, the WTC1- and WTC2-bit of the
ADFR register must be set consecutively in the following
manner:

Steps WTC1 WTC2
T 1
2 0 1

As a result, the watchdog timer is reset and restarted.

Am2085
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Test Functions

The ISAC-S provides several test and diagnostic func- B Using the IOM interface as an HDLC port without

tions which can be grouped as follows: IOM frame structure (D-channel splitting) and no

B Closing loops in the transmission path; that is; Laygr 1, MODE. apd ADFR: TEM-bit, (see Detailed
Register Description)

—loop internally inside the B-channel switching

circuit {B-channel IOM loop) see B-Channel ® Sending of special test signals on the S-bus,
Switching) according to the modified AMI code; that is;

—loop internally at the IOM interface, with —single zeros (SSZ, 2 kHz repetition rate)
reduced timer resolution (IOM interface loop), ~—continuous zeros (SCZ, 96 kHz repetition rate)
SPCR: TLP-bit, (see Detailed Register (see Layer 1 Functions for the ISDN Basic
Description) Access; also see Processing)

—loop at the analog end of the S interface (see
Interrupt List)
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DETAILED REGISTER DESCRIPTION

The parameterization of the ISAC-S as well as transfer
of data and control information between the micropro-
cessor and ISAC-S is performed with the R- and XFIFO
and two register sets (Figure 27). The two FIFOs are
accessed with the addresses 00—1FH which are of
equal value and are referenced to the respective actual
byte in the FIFO.

The special purpose registers of the address range
20-2FH pertain to the HDLC transceiver and LAPD
controlier as well as to higher-ranking functions in the
ISAC-S.

The serial interfaces are controlled and monitored with
the register record 30-3FH.

Register Read Write
Address
[1] Name Description Name Descripton | _______ -
[e[¢] )
i RFIFO | Receive FIFO Transmit FIFO FIFO .
1F Buffer §
_________ 1]
20 ISTA Interrupt Status Register MASK | Mask Register '
21 STAR | Status Register CMDR| Command Register :
22 MODE MODE Register .
1
23 TIMR Timer Register HOLC- |+
24 EXIR Extended Interrupts XAD1| Transmit Address t Transcaiver |
25 RFBC Receive Frame Byte Counter XAD2| Transmit Address 2 CLAt[;FIT '
ontroller,
26 [2] SAP1| SAPI Address 1 o :
27 RSTA Receive Status Register SAP2| SAPI| Address 2 :
28 TEN TE! Address 1 (3] .
1
29 RHCR Receive HDLC Control TEIR2 TElAddress1 | _____ K
2A
.. (4]
2F
30 SPCR Serial Port Control E
31 CIRR Command/indicate Receive] CIXR f Command/indicate Transmit !
32 MDNR Monitor Register !
33 SSGR SLD Signaling Receive | sscx] sLD Signaling Transmit Serial |
34 SFCR SLD Feature Control Interface !
35 BCX1 B1-Channel Transmit .
36 BCX2 B2-Channel Transmit ,
37 BCR1 Bt-Channel Receive STCR | Synchr. Transfer Control '
38 BCR2 B2-Channel Receive ADFR | Additional Features .
39
3F
Notes: 1) Hexadecimal representation of ADO_7
2) Inverted contents of SAP1 when reading
3) Inverted contents of TEH when reading auto
4) Invalid address range {data value "00” when reading)
11136-0278B

Figure 27. Register Address Arrangement
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For quick reference, the page numbers for all registers are listed below:

Internal Events and Conditions

ISTA 41
MASK 42
EXIR 43
STAR 44

LAPD/(HDLC) Operation Control

CMDR 45
MODE 46
TIMR 47
RFBC 48
RSTA 49

LAPD/(HDLC) Address Variables

XADA1 50
XAD2 51
SAP1 51
SAP2 52
TEN 52
TEI2 53

LAPD/(HDLC) Control Data
RHCR 53

LAPD/(HDL.C) Information Data

RFIFO 54
XFIFQ 54

Serial Interface Control

SPCR 55
STCR 56
CIXR 57
CIRR 58
MONR 58
BCX1 59
BCX2 59
BCR1 60
BCR2 60
SSGX 60
SSGR 61
SFCR 61

Special Functions
ADFR 62
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Internal Events and Conditions

ISTA—Interrupt Status Register—(Read)

Value after Reset: 00H
Address: 20H

Format: RME| RPF | RSC | XPR TIN | CIC |SIN [ EXI

Bit Name

Description

RME

RPF

RSC

XPR

TIN

Cic

SIN

EX}

Receive Message End

The receive message is now complete.

Either one complete message, shorter than 32 bytes, or the remaining part of a longer message has been received.
The contents are now available in the RFIFO. The actual message length and additional information may be
obtained from the RFBC and the RSTA register.

Receive Pool Full
A 32 byte block of a message, greater than 32 bytes has been received and is now available in the RFIFO. The
message is not yet complete.

Receive Status Change (used in auto mode only)

Astatus change in the receiver of the remote station (receiver ready/receiver not ready) has been detected, due to a
received “RR"/“RNR” S-Frame (according to HOLC and LAPD). The current status can be read from the STAR
register (RRNR-bit).

Transmit Pool Ready

A data block of up to 32 bytes can be written to the XFIFO. An XPR interrupt will be generated in the following cases:
after an XTF or XIF command, when one transmit pool is emptied and the frame is not yet complete after an XTF
together with an XME command, when the whole transparent frame has been transmitted after an XIF together with
an XME command, when the whole I-frame has been transmitted and a positive acknowledge from the remote
station has been received.

Timer Interrupt

The internal timer and repeat counter has expired (see also TIMR register).

C/l Code Change

A change in C/l code has been recognized.

The same C/I code, which differs from the prior subsequent received C/l code, has been received at least twice.
The actual C/l code can be read from the CIRR register.

Synchronous Transfer Register
The beginning or the center of an IOM-frame has been indicated, as programmed in the STCR register.
Extended Interrupt

This interrupt signifies that one of eight non-critical interrupts, indicated in the extended interrupt register EXIR, has
been generated. The exact cause must be read from EXIR.

Note: Reading of the EXIR register by the processor clears the EXI-bit, and reading of the ISTA register clears all other bits
of ISTA.
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MASK—Mask Register—(Write)
Value after Reset: OOH (all interrupts enabled)

Address: 20H

7
Format: RME| RPF| RSC| XPR| TIN | CIC | SIN EXI
Bit Name  Description
RME Each bit of the MASK register relates to the corresponding bits of the ISTA register.

Each interrupt can be selectively masked by setting the respective bit in MASK.

EXI| Masked interrupts are not indicated when reading ISTA. Instead, they remain internally stored and will be indicated
after the respective MASK is reset.

Note: In the event of an extended interrupt, no interrupt request (INT=Low) will be generated with a masked EXI-bit,

although this bit is set in ISTA.
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EXIR—Extended Interrupt Register—{Read)

Value after Reset: 00H
Address: 24H

7 0
Format: XMR | XDU | PCE | RFO [SOV | MOR| SAW jwovV

Bit Name  Description

XMR Transmit Message Repeat
The transmission of the last message has to be repeated because:
the ISAC-8 has received a negative acknowledgment in auto mode (according to HDLC/LAPD) a collision on the
S-bus has been detacted after the 32nd data byte

XDU Transmit Data Underrun
The actual transmission of a frame has been aborted with “IDLE” because the XFIFO holds no further data.
This interrupt occurs whenever the processor has failed to respand to an XPR interrupt (ISTA register) quickly
enough, after having initiated a frame transmission, and the message to be transmitted is not yet complete.

PCE Protocol Error (significant during auto mode only)
A protocol error has been detected during auto mode due to a received S- or I-frame with an incorrect sequence
number N(R), or to an S-frame containing an H-field.

RFO Recsive Frame Overflow
The received data of a message could not be stored entirely, because the internal message buffer is occupied (the
whole message has been lost). This interrupt can be used for statistical purposes and indicates that the processor
does not respond quickly enough to an incoming RPF or RME interrupt (ISTA).

SOV Synchronous Transfer Overflow
The synchronous transfer programmed in STCR (ST0/ST1) was not confirmed in time (setting SCO/SC1 by the
processor).

MOR Monitor Byte Received {not used in the ISAC-S)
A valid monitor byte has been identified in an IOM frame and has been stored in the MONR register.

SAW Subscriber Awake
Indicates that a falling edge on the SAW line has been detected, in case the terminal-specific functions are adjusted
(TFS-bit in STCR).

WOV Watchdog Timer Overflow

Signals the expiration of the watchdog timer, which means that the processor has failed to set the watchdog timer
control bits WTC1 and WTC2 in the corract manner. A reset pulse has been generated by the ISAC-S.

Note: When an XMR or XDU interrupt is generated, it is not possible to send transparent frames or I-frames untii the interrupt has
been acknowledged by the processor.
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STAR—Status Register—{Read)

Value after Reset; 48H
Address: 21H

Format: XDOV{XFW {XRNR| RRNR|MBR| 0 BVS | ©

Bit Name

Description

XDOV

XFW

XRNR

RANR

MBR

BVS

Transmit Data Overflow
More than 32 bytes have been written to one pool of the XFIFO, and data have baen overwritten in this pool.
Transmit FIFO Write Enable
Data can be written to the XFIFO.
The polling of the XFW-bit can be used instead of or in addition to an XPR interrupt handling when few messages
have to be transmitted (refer to D-channel capacity).
Transmit RNR (significant during auto mode only)
During auto mode, this bit indicates whether the ISAC-S receiver status is ready or not ready (if not ready, the ISAC-S
sends an “RNR” S-frame autonomously to the remote station.)
0 —> receiver ready
1 —> receiver not ready
Received RNR (significant in auto mode only) .
During auto mode, this bit indicates the receiver status of the remote station
0 —> (remote) receiver ready
1 —> (remote) receiver not ready

(If not ready, the ISAC-S has received an “RNR" S-frame from the remote station.)

Message Buffer Ready

This bit signifies that temporary storage is available in the RFIFQO to receive at least the first 16 bytes of a new
message.

B-channel Valid at SLD port

BVS indicates the beginning of an SLD frame, especially the validity of the two B-channels, and represents a 16-kHz
signal, synchronous to the SLD frame.
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LAPD/(HDLC) Operation Control

CMDR—Command Register—(Write)

Value after Reset: 00H
Address: 21H

7 0
Format: RMC|RHR | RNR | STI |XTF | XIF | XME | XRES
Bit Name Description
RMC Receive Messags Complete

Reaction to RPF (Recsive Pool Full) or RME (Receive Message End) interrupt.
By setting this bit, the processor confirms to the ISAC-S, that it has fetched the current frame or data block, and the
ISAC-S can release the space occupied in the RFIFO.
RHR Reset HDLC Recsiver
All data in the RFIFO and the contents of the message bufier is deleted. In auto mode, the Transmit and Receive
counters (V)[S], VIR] according to HDLC), also are reset.
RNR Receiver Not Ready (used in auto mode only)
The status of the ISAC-S receiver is set. Determines, whether a received frame is acknowledged via an “RR" or
“RNR" supetvisory frame (S-frame according to HDLC) in auto mode.
0 —> receiver ready (“RR”)
1 —> receiver not ready (“RNR")

STi Start Timer
Theinternaltimer is started in external timer mode (TMD-bit in MODE register). The timer is stopped by rewriting the
TIMR register after start.

XTF Transmit Transparent Frame

After having written up to 32 bytes in the XFIFO, this command bit initiates the transmission of a transparent frame.
An opening flag sequence is automatically added to the data by the ISAC-S.

XIF Transmit I-Frame (used in auto mode only)
Initiates the transmission of an I-frame in auto mede. In addition to the opening flag sequence, the address and
control field of the frame is automatically added by the ISAC-S.

XME Transmit Message End
Indicates that the data block written last to the XFIFO completes the current frame. The ISAC-S terminates the
transmissian operation properly by appending the CRC and the closing flag sequence to the data.

XRES Transmit Reset
The contents of the XFIFQ is deleted and an “IDLE” is transmitted. This command can be used by the processor to
abort a frame currently in transmission.

Note: After an XPR interrupt, further data have to be written in the XFIFO and the appropriate Transmit Command (XTF or XiF)
has to be written in the CMDR register again to continue transmission, when the current frame is not yet complete (see
also XPR in ISTA).

During frame transmission, the 0-bit insertion according to the HDLC bit-stuffing mechanism is done automatically.
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MODE—Mode Register—(Read/Write)
Value after Reset: 00H

Address: 22H
7 0
Format: MDS1| MDS0| ADM| TMD | RAC | HMD2{HMD1 | HMDC
Bit Name  Description
MDS1, Mode Select
MDSO The message transfer mode of the HDLC controller is selected.
MDS1 MDSO Mode
0 0 auto
0 1 non-auto
1 0 transparent
1 1 extended transparent
ADM Address Mode

Defines the length of the address field in an HDLC frame.

0 —> 1-byte address field, LAPB

1 —> 2-byte address field, LAPD
lf the extended transparent mode is selected by setting MDS1=MDSO = 1, this bit differentiates between the twa
modes:

0 —> extended transparent mode 0 (no address recognition)

1 —> extended transparent mode 1 (SAPI address recognition)

TMD Timer Mode
The operating mode of the internal timer is set.
0 —> external mode
The Timer is controlled by the processor and can be started at any time by setting the STI-bit in CMDR and can
be stopped by rewriting the TIMR register (see also TIMR register).
1 — internal mode
The timer is used internally by the ISAC-S for time-out and retry conditions in auto mode (refer to TIMR register
description).
RAC Receiver Active
Switches the receiver to operational or inoperational state.
0 —> recsiver inactive
1 —> receiver active
HMD2, HDLC Port Mode
HMD1, The operating mode of the IOM/(HDLC) interface is set.
HMDO Interface
HMD2 HMD1 HMDO Mode Monitor Channel
o] 0 0 Monitor channel is not used.
In point-to-point or for primary use
(LT-S/NT mode) in point-multipoint
configurations (S-bus).
IOM
. 0 0 1 Monitor channel is used.
For secondary use (TE mode) in point-multipoint
configurations (D-channel access control).
0 1 0
0 1 1
1 ] 0 / Reserved
1 o 1
1 1 0
1 1 1 HDLC For diagnostic or test configurations, it is possibie to
program a pure HDLC frame without the complex
2-D-bit splitting of the IOM frame. The data clock and
the component clock are identical.
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TIMR—Timer Register—(Read/Write)

Value after Reset: Undefined (Previous Value)
Address: 23H

7 54 0
Format: CNT Value

Field Name Description

CNT is a 3-bit field; value is a 5-bit field.

Value Sets the time period T1 as follows:
T1 = (Value + 1) « 64 us
CNT Interpreted differently, depending on the selected timer mode (TMD-bit in the MODE register).

Internal timer mode (TMD = 1)
CNT indicates the maximum number of S-commands “N1” which are transmitted autonomously by the ISAC-S after
expiration of time period T1 (retry, according to HDLC). The internal timer procedure will be started in auto mode:
after start of I-frame transmission; or,
after an “RNR” S-frame has been received
Atter the last retry, a timer interrupt (TIN-bit in ISTA) is generated.
The maximum time between the start of I-frame transmission or reception of an “RNR” S-frame and the generation of
a TiIN interrupt would be: (CNT+1 e T1.
The timer procedure will be stopped when:
a TIN interrupt is generated; or,

the TIMR is written to; or,
a positive or negative acknowledgment has been received.

Note: The maximum value of CNT can be 6. If CNT is set to 7, the number of retries is unlimited.
External timer mode (TMD = 0)
CNT together with Value determine the time period T2 after which a TIN interrupt will be generated:
T2 =CNTe«2.048 sec + T1
The timer can be started by setting the STI-bit in CMDR and will be stopped when :

a TIN interrupt is generated; or,
the TIMR register is written to

I CNT is setto 7, a TIN interrupt is periodically generated after every expiration of T1.
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RFBC—Receive Frame Byte Counter—(Read)
Value after Reset: 00H

Address: 25H

Format:

RDC7

RDCé

RDCS5|

RDC4|RDC3

RDC2

RDC1

RDCoO

Bit Name

Description

RDC7-0

RCRDC4-0

Note: Normally this register should be read by the processor after an RME interrupt in order to determine the number of bytes to

Receive Data Count

Represents the total number of actual received data bytes of a message (limited to 223).

Indicates always the length of the data block currently available in the 32-byte RFIFO. For message lengths
greater than 223 data bytes, the bits RDC7-5 remain to the value *111.” In this case only the bits RDC4-0

are significant.

be read from the RFIFO, and the total message length.

1-182

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

Am2085




RSTA—Receive Status Register—({Read)

Value after Reset: Undefined
Address: 27H

Format: RDA| RDO [CRC |RAB | SA1 [ SA0 [ CR | TA

Bit Name

Description

RDA

RDO

CRC

SAt,
SA0

C/R

TA

Data Received
Data is available in the RFIFO. (RDA = “17). After an RME interrupt, an ADA = “0” means that data is available in the
internal registers RHCR or TEH only (that is, S-frame).

Receive Data Overflow

A data overflow has occurred with the current frame. At least one byte of the frame has been lost (that is, the last
message has to be deleted).

CRC compare/check

0 —> CRC check failed (received frame contains errors)
1 —> CRC check passed (received frame contains no errors)
Receive Message Aborted
The received message was aborted from the remote station. According to HDLC, this frame must be discarded by
the processor.
SAP! Address Identification
Indicates which of the three possible SAPI addresses were recognized.

SA1 SAQ
0 o SAPI2 (programmable)
Q 1 Group SAP| (fixed value, ISDN/LAPD management functions)
1 0 SAPI1 (programmable)
Command/Response

The C/R bit identifies a frame as either a command or a response, according to LAPD.

Command Response Direction
0 1 user to network side
1 0 network to user side

TEI Address Identitication
The comparison of the TEI address in the received frame with the two programmable addresses TEI1 and TEI2
resulted in:

1 —> TEH was recognized

0 —> TEI2 was recognized

Note: In transparent and extended transparent mode with ADM-bit set to 1 in the MODE register:
SAPI address recognition—the TA-bit is irrelevant.
in extended transparent mode with ADM-bit set 1o 0
No address recognition—bits 0-3 are irrelevant.

If the programmable address registers SAP1 and SAP2 contain the same address value, the bit combination “00” will be
omitted.
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LAPD/(HDLC) Address Variables

XAD1—Transmit Address 1—(Write)
Address: 24H

7 0
Format:
Bit Name  Description
Bit 0-7 Used in auto mode only

XAD1 contains an individual programmable address byte which is appended automatically to the frame by the
ISAC-S in auto mode. Depending on the selected address mode (ADM-bit in MODE,) XAD1 is interpreted as follows:
2-byte address field (AMD = 0)
XAD1 builds up the high byte (SAPI in the ISDN) of the 2-byte address field.
According to the ISDN LAPD protocol, bit 1 is interpreted as the command/response bit “C/R” and will be

automatically inserted by the ISAC-S depending on the CRI bit in the SAP1 register. Bit 1 must be set to 0. in the
ISDN LAPD, the address field extension bit “EA,” that is, bit 0 of XAD1 must be set to 0.

C/R Bit
Command Response ransmission Side CRBI Bit
0 1 Network 0
1 0 User 1

1-byte address field (ADM = 1)
According to the X.25 LAPB protocol, XAD1 indicates a command.

Note: In standard ISDN/LAPD applications, only 2-byte address fields are used.

1-184 Am2085

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



XAD2—Transmit Address 2—(Write)
Address: 25H

7 0
Format: RDC7|RDC6| RDC5] RDC4] RDC3| RDC2|RDC1 | RDCo
Bit Name  Description
Bit 0-7 Used in auto mode only

XAD2 represents the second individual programmable address byte, whose function depends on the selected
address mode (ADM-bit in MODE)

2-byte address (ADM = 0)

XAD2 builds up the low byte (TEl in the ISDN) of the 2-byte address field.

1-byte address (ADM = 1)

According to the X.25 LAPB protocol, XAD2 indicates a response.

Note: See note to XAD1 register description.

SAP1—SAPI Register 1—(Write)
Address: 26H

7 0
Format: SAP1 CRI 0
Bit Name  Description
SAPI1 SAPI 1 value
Bit 7~-2 Value of the first individual programmable Service Access Point Identifier (SAPI) according to the ISDN
LAPD protocol.
CRI Command/Response interpretation

CRI defines the side of the ISDN user-network interface for identification of command/response frames.
Depending on CR,| the C/R-bit will be interpreted autonomously by the ISAC-S, when receiving frames in
auto mode, as follows:

U o7 1 - || S
CRIBit  Beceiver End Command  Besponse
0 Network 1 0
1 User 0 1

For transmitting frames in auto mode, the C/R-bit manipulation will also be done automatically, depending on the
setting of the CRI-bit (refer to XAD1 register description). In message transfer modes with SAP| address recognition
(all except extended transparent mode 0) the high byte of the received address is compared with the individual
programmabile values in SAP1, SAP2, and the fixed group SAPI. (in 1-byte address mode, the CRI-bit would have to
be sett0 0.)
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SAP2—SAPI Reglster 2—(Write)
Address: 27H

Format: SAPI2 MCS 0

Bit Name  Description

SAPI2 SAPI 2 value

Bit 7-2 Value of the second individual programmable Service Access Point Identifier (SAP1) according to the ISDN LAPD
protocol.

MCS Module Count Select (valid in auto mode only)

The MCS bit adjusts the control field format according to the ISDN LAPD protocol.
0 —> basic operation (modulo 8)
1 —> extended operation (modulo 128)

Note: When modulo 128 is selected in auto mode, the RHCR register contains compressed information of the extended
control field (see RHCR register description).

TEI1—TE! Register 1—(Read/Write)
Address: 28H

Format: TENW EA

Bit Name  Description

TEK1) TEl value 1

Bit 7-1

EA Address field Extension bit

Has to be set to “1” according to ISDN LAPD.

Write:

Value of the first individual programmable Terminal Endpoint Identifier (TEI) according to the iSDN LAPD protocol
(2-byte address fisld). In auto and non-auto mode this value is used by the ISAC-S for the address recognition.

Read:
Depending on the message transfer mode, the reading of the TEI1 register contains the following information:

Message TransferMode ~~ Meaning/Contents

Auto Inverted value of the programmed TEI1
Non-auto Inverted value of the programmed TEI1
Transparent Received TEl value

Extended Transparent 0 First byte of the frame after the opening flag
Extended Transparent 1 Received TEl value

Note: In auto and non-auto mode with 1-byte address field, the whole contents of TEH would be recognized as a command
according to X.25 LAPB.
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TEI2—TEI Register 2—(Write)
Address: 29H

Format: TEI2 EA

Bit Name  Description

TEI(2) TEl value 2

Bit 7-2 Value of the second individual programmable Terminal Endpoint Identifier (TEI) according 1o the ISDN LAPD
protocol (2-byte address field). In auto and non-auto mode, this value is used by the ISAC-S for the address
recognition.

EA Address field Extension bit
Has to be set to “1” according to ISDN LAPD.

Note: In auto and non-auto mode with 1-byte address fisld, the whole contents of TEI2 would be interpreted as a response
according to X.25 LAPB.

LAPD/(HDLC) Control Data
RHCR—Receive HDLC Control Register—(Read)

Address: 29H
7 0
Format:
Bit Name  Description
Bit 0-7 Value of the received HDLC contral field

In extended transparent mode 0 (no address recognition), RHCR contains the second byte of a received frame after
the opening flag. When modulo 128 is selected in auto mode, the RHCR register contains compressed informa
tion of the extended control field. In this case the bit 0 of the RHCR register has the following meaning:

0 —> an I-frame has been received

1 —> a U-frame has been received
(S-frames will be handled autonomously by the ISAC-S.) When message transfer modes other than the auto mode
are used and “modulo 128 is agreed upon, then the first octet of the extended control fisld is available in the
RHCR register. The second oclet is always available in the RFIFO corresponding to the message transfer mode.
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LAPD/(HDLC) Information Data
RFIFO—Receive FIFO—(Read)
Address: 00—1FH

Format:

Bit Name Description

Bit 0-7 Up to 32 bytes of received data can be read from the RFIFO. After an APF interrupt (ISTA), exactly 32 bytes are
available. After an RME interrupt {ISTA), the number of data bytes to be read may be obtained reading the RFBC
register.

XFIFO—Transmit FIFO—(Write)
Address: 00—-1FH

Format:

Bit Name  Description

Bit 0-7 Up to 32 bytes of transmit data can be written into the XFIFO following an XPR interrupt (ISTA).

Note: Addresses within the address space of the FIFOs (00—1FH) are interpreted equally, that is, the current data byte can be
accessed with any address within the valid space.
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Serial Interface Control

SPCR—Serial Port Control Register—(Read/Write)
Address: 30H

Format: SPU [ SAC | SPM | TLP {BiC1{B1C0 | B2C1|B2Co

Bit Name

Description

SPU

SAC

SPM

TPL

BiCt,
B1CoO

B2C1,
B2Co

Softwara Power Up (in TE mode only)
For activating the ISDN S interface in TE mode, the SPU-bit has to be set to ‘1’ and then cleared again.
After a subsequent CIC interrupt (C/l code change; ISTA) and reception (the C/l code “PU” Power Upindicationin TE
mode), the reaction of the processor would be:
to write an Activate Request command as C/l code in the CIXR register
to reset the SPU-bit and wait for the following CIC interrupt. ‘
SIP Activated
With SAC, the state of the SLD port can be programmed as follows:
0 —> inactive in transmit direction (SIP: always high impedance)
1 —> active in transmit direction
Serial Port Timing Mode
SPM selects the timing mode:
0—> timing mode 0 terminal:

Timing signals are derived from the S-bus. DCL, FSC1 and FSC2 are outputs.
FSD/SCA is a 128-kHz clock signal for SSI.

1 —> timing mode 1 exchange:
Timing signals are provided by the digital exchange system. DCL, FSC1 and
FSC2 are inputs. FSD/SCA is the delayed frame signal of FSC1.
Test Loop
Instructs the ISAC-S to connect internally the IOM interface lines SDI and SDO. Also, the times T1 and T2
pragrammed in the TIMR register—are reduced by a factor of 64.

Switching of B1 channel Both B-channels can be switched independently of each other.

Switching of B2 channel

BC1 BCo B-Channel Switching WP Access

0 SLD loop monitoring, loop
1 SLD-IOM (S-bus) connection monitoring

0 SSI-IOM (S-bus) connection monitoring

1 IOM loop monitoring, loop

- a00
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STCR—Synchron Transfer Control Register—(Write)
Address: 37H

Format: TSF T-ADR ST1 |STo |SC1 |SCo

Bit Name

Description

TSF

T-ADR

ST

STO

SC1

SCo

Terminal Specific Functions

0 —> The serial interface port for the SLD interface is selected (SIP).
1 —> The terminal-specific, such as Subscriber/Exchange Awake (SIP/SAW)functions, are activated, Watchdog
Timer
In this case, the SIP/SAW line is always an input signal which can serve as a request signal from the subscriber to
initiate the awake function in a terminal. A falling edge on the SAW line generates an SAW interrupt (EXIR). When
the RSS-bit in the CIXR register is zero, a falling edge on the SAW line (Subscriber Awake) or a C/l code changs
(Exchange Awake) initiates a reset pulse. When the RSS-bit is set to one on the other hand, a reset pulse is
triggered only by the expiration of the watchdog timer (see also CIXR register).
TIC bus Address
T-ADR defines an individual address for the point-to-multipoint bus configuration of the 10 -interface (TIC bus:
Telecom IC bus). The bus configuration makes it possible to connect further ICCs (up to seven) to the Layer 1
component of the ISAC-S.
Synchronous Transfer 1
When set, causes the ISAC-S to generate an SIN interrupt (ISTA register) at the beginning of the 8-kHz frame signal.
timing mode 0 FSC1 and FSC2 (IOM, SLD, SSI)
timing mode 1 FSC1 (System)
Synchronous Transfer 0
When set, causes the ISAC-S to generate an SiN interrupt at the center of the 8-kHz frame signal.
timing mode 0 FSC1 and FSC2 (IOM, SLD, SSI)
timing mode 1 FSC1 {System)
Synchronous Transfer 1 Completed
After an SIN interrupt, the processocr has to access and subsequently acknowledge the interrupt by setting the
SC1-bit before the center of the frame signal is reached, if the interrupt originated from a Synchronous Transfer 1
(ST1). Otherwise, an SOV interrupt (EXIR register) will be generated.
Synchronous Transfer 0 Completed
After an SIN interrupt, the processor has to access and subsequently acknowledge the interrupt by setting the

SCo-bit before the end of the frame signal is reached, if the interrupt originated from a Synchronous Transfer 0
(ST0). Otherwise, an SOV interrupt {(EXIR register) will be generated.

Notes: ST0/1 and SC0/1 are useful for synchronizing microprocessor accesses and receivestransmit operations in the ISAC-S.

In a TIC bus configuration, that is, if additional Layer-2 controllers (ICCs) are connected to the IOM interface, it has to be
ensured that one Layer-2 component has been assigned the TIC bus address “7.” For applications without additional
Layer-2 components it is generally recommended to set ADR to "7” (after reset T-ADR = “0").

The TSF-bit will be cleared only by Hardware reset.
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CiXR—Control/Indicate Transmit Register—(Write)

Value after Reset: BFH
Address: 31H

7 0
Format: RSS | TBC o] (o] D X TCX | ECX
Bit Name  Description
RSS Reset Source Select

0 —> Subscriber or Exchange Awake (Power Down)
As reset source serves:

a falling edge on the SAW line (Subscriber Awake)

a C/l code change (Exchange Awake)

A logical zero on the SAW line also activates the IOM interface clock and frame signal, just as the SPU-bit
{SPCR} does.

1 —> Waichdog Timer (Power Up)
The expiration of the watchdag timer generates a reset pulse.
The watchdog timer will be reset and restarted when two special bit combinations are written in the ADFR
register within the time period of 128 ms (see also ADFR register description). Atter a reset pulse generated
by the ISAC-S and the appropriate interrupt (WOV, SAW or CIC), the actual reset source can be read from
the ISTA and EXIR.
T8C TIC bus Control
For transmitting the C/l code written in the CIXR register, an access to the TIC bus can be forced by setting the
TBC-bit. When no further Layer 2 controllers are connected to the TIC bus (IOM interface) and the TIC bus address
is programmed to “7” (T-ADR in the STCR register,) the TIC bus is always accessed and it is not necessary to set
the TBC-bit.
CODX C/l-Code Transmit
These four bits are transmitied continuously (beginning with the left-most one) as a Command/Indicate code in the
C/l channel of the IOM frame, if the TIC bus is accessed.

TCX T-Channel Transmit
The TCX-bit will be transmitted continuously in the T-channel of the IOM frame if the TIC bus is accessed.
ECX E-Channel Transmit

The ECX-bit will be transmitted continuously in the E-channel of the IOM frame if the TIC bus is accessed.
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CIRR—Control/Indicate Recelve Register—(Read)

Value after Reset: 7EH
Address: 31H

Format: 0 TBA| C o D R | TCR [

Bit Name  Description

TBA TIC Bus Access
indicates the state of the TIC bus (transmit direction: Layer 2 to Layer 1; SDi) when a C/l code change has been
recognized. TBA = 0 means the TIC bus is occupied by the ISAC-S.

CODR C/l Code Receive
The receipt of a new C/l code in two successive IOM frames, which differs from the previously received value, will
release a CIC interrupt (ISTA register). After detection of such a C/l code change the new code can be read from
CIRR.

TCR T-Channel Receive
TCR represents the current value received in the T-channel.

Note: The TBA- and CODR-bits of the CIRR will be updated every time CIRR has been read previously by the processor

and a C/l code change is recognized. If several C/l code changes were recognized before reading the CIRR register,
only the very first and very last changes in the C/l code {also TBA) will be available for the processor to read.

MONR— Monitor Register—(Read/Write)
Address: 32H

Format:

Bit Name  Description

Bit 0-7 The MONR register normally contains control information transterred in the monitor channel of an IOM frame
between Layer 2 and Layer 1. in the ISAC-S however, MONR is not required since the monitor channel is used only
for the TIC bus access mechanism, which will be automatically realized by the ISAC-S.
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BCX1-—B1-channel Transmit Register—(Read/Write)

Address: 35H
7 0
Format:
Bit Name  Description
Bit 0-7 BCX1 can be used in microprocessor-controlled interactions with the serial transmission process, for instance in

loop or monitor applications. Depending on the selected B-channel switching (SPCR register) and synchronized to
the transmission process via SIN interrupt (ISTA register) and BVS-bit (STAR register), the serial data can be read/
written from/to BCX1 as follows:

Receive Data Transmit Data
B-channel Switching from (Read) i
SLD loop StD SLD
SLD-IOM connection SLD /
SSI-IOM connection SSi /
IOM loop IOM IOM

BCX2—B2-channel Transmit Register —(Read/Write)
Address: 36H

7 0
Format:
Bit Name  Description
Bit 0-7 BCX2 can be used in micracprocessor-controlled interactions with the serial transmission process, for instance in

loop ar monitor applications. Depending on the selected B-channel switching (SPCR register) and synchronized to
the transmission process via SIN interrupt (ISTA register) and BVS-bit (STAR register), the serial data can be read/
written from/to BCX2 as follows:

Receive Data Transmit Data
Bt | Switchi t R .
SLD loop SLD SLD
SLD-IOM connection SLD /
SSIIOM connection 88| /
IOM loop IOM oM
Am2085 1-193

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



BCR1—B1-channel Recelve Reglster—{Read)
Address: 37H

7 Q
Format:

Bit Name  Description

Bit 0-7 BCR1 can be used in microprocessor-controlled monitoring of the serial transmission process by reading data from
BCR?1 as listed below: ’
B-channel Switching Beceive Data from (Read)
SLD-IOM connection IOM
SSI-IOM connection IOM

BCR2—B2-channel Recelve Reglster—{Read)
Address: 38H

7 0
Format:

Bit Name  Description

Bit 0-7 BCR2 can be used in microprocessor-controlled monitoring of the serial transmission process by reading data from
BCR2 as listed below:
B-channel Switching
SLD-IOM connection IOM
SSI-IOM connection IOM

SSGX—SLD Signaling Register Transmit—(Write)
Address: 33H

7 0
Format:
Bit Name  Description
Bit 0-7 The contents of SSGX represent directly the signaling byte (SIG) which will be transmitted continuously in an SLD
frame.
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SSGR—SLD Signaling Register Receive—(Read)
Address: 33H

Format:

Bit Name  Description

Bit 0-7 The signaling byte of a received SLD-frame can be read from SSGR.

SFCR—SLD Feature Control Register—(Read/Write)
Address: 34H

Format:

Bit Name Description

Bit 0-7 The Feature Control (FC) byte of an SLD frame (receive) can be read from SFCR. Also, an FC byte to be transmitted
in an SLD frame (transmit) has to be written into SFCR. The microprocessor accesses are synchronized to SIN
interrupts (ISTA, refer to STCR).
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Special Functions
ADFR—Additional Feature Reglster—(Write)

Value after reset: 00H
Address: 38H

Format: WTC1|WTC2{TEM | PFS |CFS | FC2 |FCt |ITF

Bit Name

Description

WTC1,
WTC2

TEM

PFS

CFS

Watchdog Timer Control 1, 2
After the watchdog timer mode has been selected, the watchdog timer is started. During every time period
of 128 ms the processor has to program the WTC1- and WTC2-bit in the following consecutive sequence:
WTCH WTC2
1. 1 0
2. 0 1
to resst and restart the watchdog timer. If not, the timer expires and a WOV interrupt together with a reset pulse, are
initiated.
Test Mode
Setting this bit makes it possible to test the Layer 2 functions of the ISAC-S using the IOM interface.
The Layer 1 functions are disabled, and the ISAC-S is fully compatible to the “ICC" at the IOM interface with
the following references to the “ICC" pin designation:
CC (IOM) = ISAC-S Meaning
FSC FSC1 frame synchronization
DC DCL interface clock
SDBR SDO receive data
SDBX SDI transmit data

Prefilter Select
This bit has to be set, if an external prefilter is connected to S-bus port receive, respectively pins SR1,
SR2, and UFI. PFS initiates an internal delay time compensation.

Configuration Select

Depending on the operating mode, CFS determines clock relations and recovery on S and IOM interfaces.
TE mode:

0 —> The IOM interface clack and frame signal is always active (standby). With the C/l command Timing (TIM),
the processer can initialize the "Power Up” state. With C/1 command Deactivation Indication (DIU) the
“Stand By" state will be reached again. It should be mentioned, howsver, that it is also possible to activate
the S interface directly with the C/i command Activate Request (AR 8/10/L) without the TIM command.

1 —> The IOM interface clock and frame signal is normally inactive (*Power Down”). For activating the S inter
face, the “Power Up” state can be initialized via software (SPU-bit in SPCR register). After that, the S
interface can be activated with a C/l command Activate Request (AR8/10/L). The “Power Down” state will
be reached again with the C/l command Deactivation Indication {DIU).

Note: Atter reset the IOM interface is always active. To achieve “Power Down” state properly the CFS- bit has to be
set previously.

LT-S mode:

0 —> Bit stream on S-interface with the internal PLL. This is to tolerate a variable bit shift from 2 to 8 bit-times
{greater distances possible: max. < 1.0 —1.5 km).

1 —> Inbus configurations only a fixed bit shift of 2 bit-times will be accepted according to CCITT (max. round trip
delay time; max. < 150 m).

LT-T modae:
0 —> CFS always has to be set to *0.”
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ADFR (continued)
Bit Name  Description

FC2, Frame Synchronization Control 2,1 (significant in TE mode only)
FC1 Adjusts the polarity of the symmaetrical 8-kHz-frame output signal (IOM, SLD, SSi).
0 —> normal: High during the first half of the 125-us frame, Low during the second halif.
1 —> inverted: Low during the first haif, High during the second half of the 125-ps frame.
Note: If the FSC1, FSC2 outputs (in TE mode) supply the data strobe signal for B-channe! sources/destinations

connected to the Serial Synchron Interface (SSI), it is possible to select individual switching to the B1- or
B2-channel.

ITF Interframe Time Fill
iTF selects the interframe time-fill signal which will be sent between HDLC frames when the HDLC port mode is
selected in MODE.
0 —> idle (sequence of “1”s)
1—> flags (sequence of patterns: “0111 1110
When the IOM interface mode is sslacted, the interframe time fill signal is always idle, according to LAPD.
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ABSOLUTE MAXIMUM RATINGS

Storage temperature ............. —65 to +125°C
Ambient temperature underbias . . ... .. 0to +70°C
Voltage on any pin with respect to

ground ................... -041toVon+04V

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

OPERATING RANGES

Commercial (C) Devices
Ambient Temperature (Ta) .. ......... 0 to +70°C
Supply Voitage (Vee) . ............... +5 V 15%

Operating ranges define those limits between which the func-
tionality of the device is guaranteed.
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DC CHARACTERISTICS over operating ranges
Ta=01t070°C,Vop =5V +5%, Vsso=0 V, Vssa =0 V

Parameter Parameter Limit Values
Symbol Descriptions Test Conditions Min. Max. Unit
All pins except SX1, SX2, SR1, SR2, RREF
Vi Input Low voltage — 0.4 0.8 v
Vin Input High voltage — 20 Voc+ 04 V
Voo Output Low voltage lo.= 2 mA .45 )
Vou Output High voltage low= —400 pA : v
Vou Output High voltage low= —100 pA : ec—.5 v
lec Power supply current operational Voo = 5V, Inputs at 0 V; mA
Power supply current power down No output loads 13 mA
l Input leakage current +10 A
lo Output leakage current +10 uA
SX1, SX2
VX Absolute value of output 0.3 "
Puise amplitude 1.65 \
(VSX2-VSX1)* 00 ohms 1.35 24 \"
IX Transmitter output cur, ‘R. = 200 ohms —_ 8.25 mA
RX Transmitter output.:: Inactive or during binary one 10 — kohm
Impedance During binary zero 80 — ohm
R. = 200 ohms
SR1, SR2
VSR1 Raceiver output voltage lo <100 uA 2.4 26 v
VTR Receiver threshold voltage Dependent on peak level +225 +375 mV
VSR2-VSR1
RREF
VO Voltage at RREF Regr = 2.2 kochm 1% 1.0 1.2 v
Lo} Output Current Ragr = 2.2 kohm £1% 450 550 HA
Notes: *Due to the transformer, the pulse amplitude zero to peak on S interface line will be halved.
**Load resistance on S interface line will be divided by four.
CAPACITANCES
Ta=25°C, Voo =5V 5%, Vsso=0V, Vssa=0 V
Parameter Parameter _Limit Values
Symbol Descriptions Test Conditlons Min. Max. Unit
All pins except SR1,SR2, XTAL1, XTAL2
Cw Input capacitance — — 7 pF
Cio o — —_ 7 pF
S$X1, SX2
Cour Output capacitance against Vssa — — 10 pF
SR1, SRA2
Cm Input capacitance — — 7 pF
XTAL1, XTAL2
Cwo Load capacitance — —_ 50 pF
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External 22
Oggillatlor XTAL1
I 22 igna
11 XTAL1
CLD
r— 7.68 MHz __: CLb < 50pF
I 23 23
il XTAL2 N.C. XTAL2
CLD
Crystal Oscillator Mode Driving from External Source
11136-028B

Figure 28. Recommended Oscillator Circuits

SWITCHING CHARACTERISTICS
Ta=01t070°C, Voo =5V +5%, Vssp =0V, Vssa=0 V

Inputs are driven at 2.4 V for a logic “1” and at 0.4 V for a logic “0.” Timing measurements are made at 2.0 V for a logic
“1” and at 0.8 V for a logic “0.” The AC testing input/output waveforms are shown below.

24V
20V 20V
> Test Points <
045V 0.8V 0.8V
11136-0298
Figure 29. Input/Output Waveform AC Tests
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Table 11. Microprocessor Interface Timing

Parameter Parameter _Limit Values
Symbol Description Test Conditions Min. Max. Unit

Tan ALE pulse width — 50 : ns
Tac Address setup time at ALE : ns
T Address hold time from ALE ns

TRR id 2 ns
Tro ns
Tor ns
Ta ns
Tow WH pulse width — 60 — ns
Tow Data setup time to WR + CS — 35 —_— ns
Two Data hold time from WR + C§ —_ 10 — ns
Twi WR control intarval — 70 —_ ns
] ]
— T —
L]
L}
ALE _/_\t.L / -
:
L}
:
C35+RD .
L}
L}
L}
AD~AD;
11136-030B
Figure 30. Microprocessor Read Cycle
ALE
CS5+WR
ADs—AD;,
Figure 31. Microprocessor Write Cycle 11136-031B
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Table 12. SLD interface Timing

Parameter Parameter _Limit Values |
Symbol Description Test Condltions X

Unit

Tew SLD data delay

Tas ns
Taw 4 ns
Tesu L Y o7 ,,i % ns
Tres % Fram&,}ﬁyno% = ns
Tesw “* Frame sync. width — 40 — ns
Teso Frame sync. delay —_ -20 20 ns

SLD (In) | SLD (Out)

FSG1/FSC2 (O)

DCL(O) /
SIP(O)
:) - Igﬁ;’;m 11136-032B
Figure 32. SLD (TE Mode)
SLD (Out)| SLD (in)
FSCi(l)

SIP(IO) K
'O : l(gﬁtuptul 11136-033B
Figure 33. SLD (LT-S/LT-T Mode)
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Table 13. SSI Timing

G

e x. Unit

Parameter Parameter
Symbol Description

TSCD
TBSD
Tess

TSSH

B2(B1*) channel | B1(B2*) ohann4>

FSC1/FsC2 (0)* \.k

' s [

’ 1 [l

t Y T — el ;

—— :: :

SCAFSC ——————n F -
S o/ N——

' . T .l

1 M :c

SDAR

SDAX >C
L]

*Delauit polarity

Individual B-channel switching to the B1 and B2 channel

can be selected by programming the output polarity of

PSC1 and FSC2 in the ADFR register. 111360348

O = Qutput
Figure 34. SSI (TE Mode)
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Table 14. IOM Interface/(HDLC Port) Timing

Parameter Parameter
Symbol Description Test Conditions Unit
Tou Frame sync. hold

Tes Frame, s

Tewn ; ns

Trw ns

Trso 20 ns
- Tioo i 200 ns

Tus IOM input data setup — 20 ns

T IOM input data - 50 ns

IOM-frame "n"| |OM—{rame “n-1"
(.. . B*—<hannel) | (B1—hannel. . .)

re )

N 1 4

FSC1/FSC2 (O) /-!
T
- |' = _: Teso

| 1

sDo X X

O = Output
Figure 35. 1OM (TE Mode) 111360358
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IOM—frame “n" IOM-frame “n+1"
(... B*—channel) § (B1channel...)
le >
Trm
. A ] . . li )/ \ . R . \A A L] A . . .
FSC1(1) — Trwt Te
— T, —

an _/ N4 A"/ v/

SDI

SDO

Note: At the SDI pin an internal Pull-Up Resistor is integrated for the TIC bus
configuration with wired-OR connections (open drain outputs). 11136-036B

Figure 36. IOM (NT, LT-S, LT-T Mode)

DCL (1)

SDI (O)

SDO (1)

HDLC port mode: —FSC1 = “High"
- HMDO,1,2 bits in MODE are set
- TEM—bit in ADFR is set

. 11136-378
Figure 37. HDLC Port Mode
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Clock Timing

The clocks in the different operating modes are summarized in Table 15, with the respective duty ratios.

Table 15. ISAC-S Clock Signals

Application M MO DCL FSC1/FSC2 CP X1 X0
TE 0 o] 0:512 kHz* 0O:8 kHz* 0:1536 kHz* 0:3840 kHz
2:1 1:1 3:2 11
LT-T 0 1 1512 kHz 1:8 kHz 0:512 kHz* — —
2:1
LT-S 1 0 1:512 kHz 1:8 kHz — 0:7680 kHz I:fixed
— 1:1 at0

NT 1 1 1:512 kHz 1:8 kHz — — —

*Synchronous to receive “S” line P.

Clock CP is phase-locked to the receive S signal and is
derived using the internal DPLL and the 7.68-MHz
+100 ppm crystal (TE and LT-T). Aphase tracking of CP
with respect to “S” is performed once in 250 us. As a
consequence of this DPLL tracking, the high state of CP
may be either reduced or extended by one 7.68-MHz
period (CP duty ratio 2:2 or 4:2 instead of 3:2) once

every 250 ps. Since DCL and FSC1/FSC2 are derived
from CP (TE mode), the high or low states of
FSC1/FSC2 and DCL may likewise be reduced or ex-
tended by the same amount once every 250 us.

Note: The phase adjustment may take place either in the sixth,
seventh, or eighth CP cycle counting from the beginning of an
1OM frame in TE.

7.68 Mhz

JunnnryurnruyyyyyyyyyuUuLL

cpissekHzr I L1

X1:3840 kHz

*Synchronous to receive “S,” Duty ratio 3:2 normally

S 5 I T I I s I 6y 6y Oy

11136-038B

Figure 38. Phase Relationships of Auxiliary Clocks

1-206
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The timing relationships between CP, DCL and FSC1/FSC2 are specified in Table 16 and Figure 39.
Table 16. CP, DCL, and FSC1/FSC2 Timing Spegifica '

X, Unit

ns
ns
ns

—_—) EQ__ —_— —
' ‘ .
N ] . ]
—:.j L
DCL (0) ; T )
]
¥ ' 3
' ) 3
Ll T
—-—_. '

1
FSC1/FSC2 (O)* ——/{

*Default polarity (can be programmed in ADFR).
Figure 39. CP, DCL, FSC1/FSC2 Timing Relationships

11136-0398

—

7
TwN g TWL o
Te R
11136-040B
Figure 40. Definition of Clock Period and Width
Am2085 1-207
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Tables 17 through 19 give the timing characteristics of the clocks.

Table 17. Clocks Timing

Symbol DCL Description Test Conditions Min. Typ. Max. Unit
Te Output (TE) 512 kHz Osc £100 ppm 1822 ns
Twn Output (TE) 512 kHz 2:1 Osc £100 ppm 1121 ns
Tw. Output (TE) 512 kHz 2:1 Osc +100 ppm 470 ns
Twn Output (NT, LT-S, LT-T) —_ 200 — ns
Tw. Output (NT, LT-S, LT-T) - 200 — ns
Table 18. Clocks Timing’
Symbol CP Description Test Conditions Max. Unit
Te Output (TE) 1536 kHz Osc £100 ppm 651 782 ns
Tws Output (TE) 1536 kHz Osc 100 ppm 391 541 ns
Tw. Output (TE) 1536 kHz Osc £100 pp 260 281 ns
Tr, Te (TE, LT-T) — 20 ns
— — 10 ns
Te Output (LT-T) 512 kHz 822 1953 2084 ns
Twn Output (LT-T) 512 kHz 1121 1302 1483 ns
Tw. Output (LT-T)512kHz 470 651 832 ns
locks Timing
Symbol X1 Description Min. Typ. Max. Unit
Te Output (TE) 3840 kHz 0 ppm -100 ppm 260 +100 ppm ns
Tww Output (TE) 3840 kH 100 ppm 120 130 140 ns
Tw. Output 100 ppm 120 130 140 ns
Table 20. Reset
Symbol Test Conditions Min. Unit
Tres Length Power on/power down to Power Up (standby) 4 ms
high-state cy During Power Up (standby) 2 « DCL clock
v Tres ot
' "
VA AV : :
RES / /7 /7 7.‘ )
/ /LS ' ‘
L L L £ ' i
L} 1
11136-0418
Figure 41. Reset Width
1-208 Am2085
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PHYSICAL DIMENSIONS

Note: All dimensions in metric.

PD040
‘ r«15.21.:0-2
[ 1E s/ 97\
5y £
i i A ‘g A
. 2.54 1.5max 0.45" % =13, P

PLO44

|
arrerargrrrer
0.65:8%s

\

A

\;'J
-—-—16.7.0.24
h——177.03 —

g

Ap
i
L1

27  0.81max L
L3
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